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I ’jA series of trials vas conducted to evaluate the vulnerability of 
sub;‘y~sys terns to covert biological, attack. The trials were conducted in 
thro.u major north-south subway lines within an approximate 2-square-mile 
arc-.r of mid “Manhattan, New York City. A harmless simulant biological agsnt 
vas disseminated both within the subway tubes and from the street, into sub¬ 
way stations. Propping an agent device onto the subway roadbed from a 
rapidly moving train proved an easy and effective method for the covert 
contamination of portions of subway lines. Agent delivered in this manner 
vas ferosolized and dispersed rapidly by the movement of trains, penetrating 
stations and trains in the area and persisting there for one hour or more. 
Disj mination of agent into subway stations via the air intake grills at 
stre : level also proved feasible, although the degree of contamination 
and i ...rsi st.ence were lower, primarily because of the smaller amounts of 
agent disseminated in the trials with this method. Conversion cf the 
simv-k',r.t data from the trials to equivalent data for pathogenic agents 
indi.ated that similar covert attacks with a pathogenic agent during peak 
traf 'ic periods could be expected to expose large numbers of people to 
in ft-. i on and subsequent illness or death. Although complete, protection 
of subways against covert, biological attack probably cannot be provided 
unde any circumstances, the hazard probably can be reduced by education 
plu. f expanded security measures. 
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(J) Underground railroad systems (subways) were developed as the most 
efii i.ent. and rapid means of transporting the working population of large 
urba... centers from their homes to their places of'business. Many major 
cities hs.ve subway systems, and new systems are being considered by 
others. In Europe, subway systems exist in Barcelona, Berlin, Budapest, 
Glasgow, Hamburg, London, Madrid, Oslo, Paris, Rome, and Stockholm. Sub¬ 
way' also have been constructed in Osaka and Tokyo, Japan, Sydney, 

Australia, and Buenos Aires, Argentina. Russia has subway systems in 
Moscow, Leningrad, Kiev, Tiflis and Baku, In North America, there are 
subwfy systems in Boston, Chicago, Cleveland, Kcw York City, Philadelphia, 
and ' pronto. A system is under construction in San Francisco, and one is 
plan zd for Washington, D.C. These cities are centers of finance, commerce, 
or gr -eminent in their respective countries, and the subway lines are daily' 
places of concentration of the people who carry out these activities. 


j *’ jForeign~ccunt rics have considered the vulnerability of people in 
subw': y^lines to covc-rt attack with chemical and biological agents. Prior 
to YL/.Id War XI, the Germans considered dissemination of biological agents 
in tie Paris and London subways as a means of attacking the civilian popu- 
lati i in those cities. 1 


Wort':- America, the freedom of movement of people makes subway systems 
readily accessible to enemy agents. Covert dissemination of biological - 
ager in a subway would be silent and invisible, and, if it spread in the 
syst ;ii, large numbers of people would be exposed. Simultaneous widespread 
outbreak of illness in the working population of a number of Ley cities 
won].’ overwhelm medical and public health facilities, have great psycholo 
cal impact, cause diversion of medical and other resources to the disaste 
area to meet the emergency, and possibly affect the ability of this country 
to react at a critical time. 


^ I 

!A study of the vulnerability of a segment of a subway system to 
covert'attack was undertaken to provide information on (i) agent distribu¬ 
tion and concentration in order to assess threat of infection to subway 
passengers, (ii) ease of agent' dissemination in the system, and (ill) 
methods of delivery that could be used offensively. The subway lines in 
mid-town New York City were selected for investigation because of the 
heavy traffic and the number of lines available for tests. This report 
details.-the design, conduct, and results of the tests. 
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A. (U) DESCRIPTION OF TEST SITES 

j 

y. 

(U) The test area in mid-town New York City is shown in Figure 1. The 
site, is about two square miles of the main business section of Manhattan 
Island, extending from 14th Street' on the south to 59th Street on the north 
and from Lexington Avenue on the east to Eighth Avenue on the west. 


(U) To 
They are t. 
Avenue lin 
Each line 
express tr 
length of 
miles. Tli 
15.5 to 16 
only local 
the static 
have a thi 
passengers 
cubic feet 
both types 


ur subway lines traverse the area in a north-south direction, 
he Lexington Avenue line on the east side, the Sixth and Seventh 
r s in the central area, and the Eighth Avenue line on the west, 
has four tracks, two tracks for uptown (northbound) local and 
tins and two tracks for downtown (southbound) trains. The 
he individual test lines in the area is approximately 2.1 
.. volumes calculated for the four underground tubes range from 
.7 x 10 6 cubic feet or 4.4 to 4.73 x 10° liters. Stations where 
trains stop generally have passenger platforms at each side of 
Stations where both local and express trains stop generally 
*d platform between the two inside tracks for express train 
The volume calculated for local stations is about 1.35 x 10^ 

, or 3.8 x 10 7 liters, and that for the larger stations handling 
of trains is 1.88 x 10 6 cubic feet or 5.3 x 10 7 liters. 


(U) St..tistical data show that approximately one million workers used 
subways in the mid-Manhattan business district daily in 1965 to reach their 
work.. Thi'-e workers included merchants, manufacturers, tradesmen, pro¬ 
fessional ople, government employees, technicians, and artisans of every 
type. Approximately 75% of these workers arrive and leave their work cur¬ 
ing 1^-hou: periods in the morning and evening, producing peak traffic 
periods in the area subway lines on work days from about 0745 to 0915 in 
the morning and 1615 to 1745 in the evening. 3 



B. £3 AEROSOL GENERATION 

Table t shows the general plan of the subway trials. "- There were 
two types of trials: those in which aerosol was generated in subway tubes 
by the movement of trains (Tests I, II, IV), and those in which agent was 
disseminated directly into subway stations (Tests III and V). A harmless 
-simulant agent, Bacillus snbtilis var. n iser, in the form of a dry powder, 
was used in all tests. The viable count of the product was 5.0 x 10* 1 
organisms per gram. Tor aerosol generation in the subway tube, the agent 
receptacle was a light bulb containing a mixture-of 175 grams of dry B. 
subtil]s spares and 30 grams of charcoal (Fig. 2). The charcoal was used 
to darken the agent and make the deposit less noticeable on the roadbed. 







TABLE 1. *2? GENERAL PLAN CF SEEWAY VULNERABILITY TRIALS (U) 




Agent 

Disseminated, 

grams 


Samplers 




Test 
No. 

Subway Line 

Method of 
Dissemination 

Fixed 

Position 

Mobile . 
(Train) 

Car 

Registration—^ 

T and 

r:£/ 

I 

Lexington 

A vc. 

175 

Agent device 
onto tracks— 

8 stations 

11 platforms 

6 

Yes 

Yes 

<• 

II 

Seventh 

Ave. 

175 

Agent device 
onto tracks— 

8 stations 

11 platforms 

4 

Yes 

* Yes 

III 

Eighth 

Ave. 

' 40 

E40 through . 

street grills— 

6 stations 

11 platforms 

4 

• Yes 

Yes 

'4 

-- IV 

Lexington 

Ave. 

17 5 

Agent device , 
onto tracks— 

8 stations 

11 platforms 

6 

Yes 

Yes 

V 

Seventh 

Ave. 

40 

E40 through , , 
street grills— 

6 stations 

11 platforms 

5 

Yes 

Yes 


b. Number of first; and last: car of each train. ; 

J- ' 175 E .,.5U., ^ btuu 3° E ,cav, t «J EhErEO,!. 

e * E40's were employed; eacn E40 was filled with 2.5 g 

agent. ' 


o 


i 
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Figure 2. 
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1. gg Generation of Aerosol in Subway Tube 

Aerosols were generated in subway tubes by movement of trains 
over deposits of agent on the roadbed. The agent was deposited on the road 
bed vf express trains. These trains make fewer stops and travel at higher 
speeds than local trains and aerosol generation therefore might be greater 
with the faster moving trains. 1 


maae ua x j-j. r . 

2. J3 Generation of Aerosol into Subway Station 

^5 Most subway stations in the test area are ventilated through 
side 'Ok gratings. These gratings are usually located near the curb on 
each side of the street and parallel the street for a distance of approxi¬ 
mately three city blocks. Gratings on the cast side of the street venti¬ 
late f.ho uptown side of the station and those on the west ventilate the 
down: own side. A cross-section of one side of a typical station is shown 
in f gure 5. Trains approaching the station push air out of the station 
thro, gh the gratings, and those departing cause air to flow into the sta¬ 
tion. Concrete aprons located approximately 4 feet below the gratings 
protect passengers on the station platform from water or debris, which 

~v. £.11 ■' ' ■ i fi-nm t-he street. 


i 

i 


i 

i 
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C. ^JAIR SAMTLE COLLECTION 


f TpAir samples were collected in all stations in the test area and 
also‘in trains passing through the area for approximately 2 hours after 
agent dissemination began. Samples were collected in -subway stations to 
obtain information on the. spread of-agent in the t'ube from the point of 
dissemination and its persistence in the different stations. Other 
personnel collected air samples in local and express trains to obtain 
information on concentration of agent in area trains at different time 
periods after agent dissemination. In the tests in which agent was dis¬ 
seminated in the subvjay tube, the operative who dropped the light-bulb 
munition to the roadbed also collected air samples from the time of the 
drop until lie reached the street to obtain information on his exposure to 
orga-ism from this operation. 

(ii) Portable, self-contained air pumps fitted with In-Line Filter 
Paper (Wagner) Samplers were used for sample collection. 4 In some 
instances, Mighty Mite pumps were operated in plastic carrying cases for 
sampla collection (Fig. 7,A). In others, Physical Defense Division pumps 
and Wagner samplers were concealed in leather camera bags (Fig. 7,B). 

Each pump was calibrated with Wagner collectors to determine air-flow 
rate ucforc arid after each test. Whenever a difference in rate was 
rr.ee: ]ed, an average figure was used as the flow rate for that test. 

<T 

j. .J,ln test s > in which agent was disseminated in the subway tubes 
-(Tab;.: 1), air samples were collected in eight stations. Station sampling 
iocs" Ions are shown in Figures 1 and 2, Appendix A. Schedules, for sample 
coll -tion in stations and trains in these trials are given in Appendix A, 
Tabl.s 1 to 6. In the tests in which agent was disseminated into subway 
stat-.on through sidewalk ventilation gratings, air samples were collected 
extensively in six stations (Table 1). Station platforms on which samples 
were collected are indicated in Figures 3 and 4, Appendix A. Schedules 
for sample collection in stations and trains are given in Appendix A, 
Tables 7 to 12. • 


D. (U) SAMPLE ASSESSMENT . 

(U) All air samples collected in each test were returned to Fort 
Detrick immediately after the test for assessment. Suspensions were 
prepared from the filter paper pads and dilutions plated in triplicate 
on a gar - medium. Colonies on plates of appropriate dilutions-were counted 
and the -average counts used to determine total count per sample. The 
number of organisms per liter of air was based on the.volume of air sampled, 





Figure 7. (U) Air Sampling Equipment. A, In-Line Filter 

Paper Sampler with pump in plastic ease; 
and }}, same sampler and pump concealed in 
leather camera case. (U) 
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ITT i Hh RESULTS 


A. J " ^DISSEMINATION OF AGENT IN SUBWAY TUBES 
r — .y 


f 




j The results of the three tests in which agent V7as disseminated 
between stations ill the subway tubes are given in Tables 1 to 6, Appendix C 
Agent recoveries from air samples are presented in terms of organisms 
inhaled by humans .per minute exposure at the given locations. A breathing 
rate of 10 liters per minute was used for computing human exposure. 

Jpcnetration of agent into stations in the three tests is given 
inT.eoi.es 1, 3, and 5,. Appendix C. The data show that agent aerosolized 
from -he roadbed by the movement of trains spread rapidly along the tubes 
in both directions. Agent was detected at seven of the eight stations 
within 5 minutes after deposit of agent in both tests on the Lexington 
Avenue line (Tables 1 and 3, App. C) and within 10 minutes in the tc-.st 
on the Seventh Avenue line (Table 5, App. C). Recoveries from air samples 
indicated that agent persisted in stations for at least 1% to 2 hours. 

Agent concentrations reached their maximum in most stations within the 
first 15 to 30 minutes. On the uptown side, high concentrations occurred 
and persisted longest on the uptovjn side between the 23rd and 42nd Street 
Stations and on the downtown side between the 28th and 1.4th Street. Stations 


(U) Tables 2, 4, and 6, App. C show the penetration of agent into 
coaches and the exposure of people riding trains in the three tests. 

The time, (street-io-street) that test •personnel riding express trains 
spent in the subway lines ranged from a minimum of 4 to a maximum of 17 
minutes, the most frequent time period being 7 to 9 minutes. The times 
recorded for local train rider's was 4 to 13 minutes, with the most fre¬ 
quent time period ranging from 8 to 10 minutes. High exposure doses 
generally'occurred within the first 40 minutes after agent dissemination. 
They were most frequent on local uptown trains' se 


(477 Air samples indicated that the ‘operative who dropped the agent 
package from the train received little exposure after its release. No 
agent vus recovered from samples collected by the operative in Test 1 
'(Table 2, App. C), and counts were low in Test 2 (Table 6, App. C). In 
Test 4, the high count in the control sample indicated contaminated 
clotliing or equipment (Table 4, App. C). Except for this contaminated 
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sample, otcontrol samples in the second Lexington Avenue test were 
2 S:ro or near ze.ro, indicating relatively low concentration oi agent in 
stations and trains after 2 days. 

> 

B. LiSSEMINAl1ON Of AGENT INTO SUBWAY STATIONS 

The spread of agent in subway lines following introduction into 
stations is shown in Tables 7 to 10, Appendix C. The data show that the 
agent aerccol was maintained in the target stations during the period of 
disseminat:on and was spread to stations along the tube by movement of 
trains. Vi siribution was similar to that from agent deposit, except that 
it was mor' limited because of the smaller quantity of agent disseminated. 
Agent was '.covered in air samples in all but one station in the test on 
the Eighth '..venue line within the first 5 minutes after dissemination was 
Initiated .Table 7, App. C), and in all stations in the test on Seventh 
Avenue (Table 9, App. C). Concentrations generally were highest in target 
stations and at nearby uptown stations on the uptown side and downtown 
jurat irm.e. rv. the down town side.. 


A- nr. also penetrated all trains passing through the dissemination 
area/hab.].- s 8 and 10, App. C). Exposure doses were generally lower in 
express td ,\n in local trains because express trains did not stop at target 
stations and because of the short exposure period. The exposure periods 
on expiree, ir.ains ranged from 3 to 6 minutes, on local ^trains from 2 to 
10 minutes. I~ 



C. SULWAY TLA IN MOVEMENTS AND ENVIRONMENTAL CONDITIONS DURING TESTS 

(Zg A record was kept of trains passing the 14th Street Station in 
each test to identify trains returning through the area one or more times 
during the. test period (App. B, Tables 1 to 5). The car numbers of both 
first and last cars in each train were recorded in case some cars were 
dropped from either end of a train on its return trip. Temperature and 
relative humidity readings also were recorded at representative subway ..... 
stations in each test (Table 2). 


•y 



TAELE 2. (U) SUBWAY METEOROLOGICAL CONDITIONS—^(U) 


Test’ No. 
and Date 

Clock 

Hour 

Station Location 

Temp. 
Dry Bulb, 

F 

Rll 

% 

1/7 June 66 

0910 • 

14th, Lexington Ave.. 

86 


57 

1/7 June 66 

104 5 • 

42nd, Lexington Ave. 

87 

* 

, 53 

1/7 June 66 

1055 

51st, Lexington Ave. 

86 


■ 50 

1/7 June 66 

1120 

Street Level 

82 

♦ 

49 

IT/8 June 66 

0855 

18th, Seventh Ave. 

81 


57 

II/8 June 66 

1005 

18th, Seventh Ave, 

81 


51 

II/8 June 66 

1000 

28th, Seventh Ave. 

84 


49 

II/8 June 66 

1100 

28th, Seventh Ave. 

83 


49 

II/8.June 66 

1045 

59th, Seventh Ave. 

85 


48 

11/8 June 66 

1145 

59th, Seventh Ave. 

87 


50 

III/9 June 66 

084 5 

14th, Eighth Ave. 

81 


57 

III/9 June 66 

0900 

14th, Eighth Ave. 

80 


54 

III/9 June 66 

0930 

14th, Eighth Ave. 

80 


54 

" III/9 June 66 

1000 

14th, Eighth Ave. 

80 


54 

ITI/9 June 66 

0850 

50th, Eighth Ave. 

-b / 


59 

Z'l/9 June 66 

0950 

50th, Eighth Ave. 

- 


51 

l': i/9 June 66 

1030 

50th, Eighth Ave. 

- 


51 

IV/9 June 66 

1300 

14th, Lexington Ave.- 

84 

> 

49 

IV/9 June 66 

1340 

14 tlv, Lexingt on Ave. 

86 


47 

Iv/9 June 66 

1345 

28th, Lexington Ave. 

87 


; 49 

IV/9 June 66 

1415 

28th, Lexington Ave. 

86 


50 

IV/9 June 66 

1505 

28th, Lexington Ave. 

87 


53 

IV/9 June 66 

1312 

59th, Lexington Ave. 

- 


62 

IV/9 June 66 

1330 

59th, Lexington Ave. 

- 


62 

IV/9 June 66 

1500 

59th, Lexington Ave. 

— 


63 

V/10 June 66 

0845 

Chris., Seventh Ave. 

84 


61 

V/10 June 66 

0945 

Chris., Seventh Ave. 

82 


64 

V/10 June 66 

1030 

Chris., Seventh Ave. 

- 84 


62 

- V/10 June 66 

0855 

28th, Seventh Ave. 

- 


75 

V/10 June 66 

0955 

28th, Seventh Ave. 

- 


76 

V/10 June 66 

1028 

28th, Seventh Ave. 

** 


75 


• a. The measurements were made with_a Taylor Humiguide. The range 
of conditions during the test were: temperature, 80 to 87 F; 
relative humidity, 48 to 76%. 
b. - - Not done. 
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(U) Reprssage of subway trains thrpugh the test area occurred in all 
tests. Repassagc was most frequent and quickest among local downtown 
trains. In all tests, a substantial number of these local downtown trains 
returned through the test area 15 to 25 minutes later as uptown locals. 

In the tests conducted on the Lexington Avenue line, a few of these uptown 
locals also made a third passage through the area about 30 minutes later 
as downtown locals, completing the circuit (Tables 1 and 4, App. B). In 
contrast to local trains, return passage among express trains was most 
common in uptown trains. In all tests, some uptown trains made a second 
passage through the area 60 to 90'minutes later as downtown trains. 
Repassage by downtown express trains, however, was relatively rare; it 
was observec only in tests on the Seventh Avenue line. (Tables 2 and 5, 

App. E). Xo complete circuits by express trains were recorded. 

( T J) The tests were held 6 to 10 June 1966, and the weather was warm 
in the subv. y. The temperature was above 80 F, and the relative humidity 
ranged from about 50 to 75% (Table 2). Windows were open and fans were 
operating in the cars on all trains. Circulation of air appeared to remove 
most, agent residual from cars before return to the test area, even in down¬ 
town local trains where the time before return to the area was shortest. 

An air sample was collected on at least one train making a second passage 
through the area as an uptown local in each test (Tables 1-5, App. B). 

Agent recov ries in these samples gave no indication of significant agent 

residual (I.hies 2, 4, 6, 8, and 10, App. A). 

D. Q TEF!;: ARRANGEMENTS .. • 

The- several trials were conducted as completely independent opera- 
tions withc.u the knowledge or cooperation of the New York City Transit 
Authority cr Police Department. Dissemination of agent and collection of 
air samples attracted no attention, and the. tests were carried out without 
incident. Agent was disseminated without challenge or apparent detection. 
Air sampling was conducted more or less openly; it elicited few inquiries 
and no suspicion. Test personnel were given letters identifying them as 
members of an industrial research organization as a cover in case they were 
questioned. They were not used, except by one person who smoked in a' 
station. Ke used his letter to prove nonresidency to a police' officer. 
Following this, he completed sample collection without further questioning. 
A list of test personnel and reports of their experiences during tests are 
given in Appendix*D. 
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. IV- @ D ISCU SSION 


A. @ 7 ; ESTIMATES'OF EXPOSURES TO PATHOGENIC. AGENTS BASED ON SIMULANT 
” RECOVERY 


• P 

m dow.j 
pathog 
a peric 
in ind:l 
in stair, 
per mi - 
ing rat 
minima. 
dose (;. 
diseas 


Test results show that a large portion of the working population 
L-ovm New York City would be exposed to disease if one or more 
sic agents were disseminated covertly in several subway lines at 
of peak traffic. Distribution and persistence of test organism 
,-idual subway lines were, determined by collection of air samples 
ions. Agent recoveries are presented in terms of inhaled organisms 
ite exposure. These inhalation figures were calculated on a breath' 
o of 10 liters of air per minute, which is generally considered the 
rate for man. The estimated respiratory exposure or infective 
j or IDyO for man of pathogens currently under investigation as 
agents range from about 10 to ’several thousand organisms, 

-— ' " 1 — o fnr man is 




subtilis var. niger v. T as used as the test agent. This organism 
is hari-Iess to man. It was available in dry form, which is very important 
in covert test operations. Also, it could be collected by equipment that 
attracted little attention during operation in public places. Further¬ 
more data are available on the relative dissemination rates of B. sub tills. 


r 


V 








B. £^3 TUBE DISSEMINATION 1 OF AGENT 

Dissemination of agent from deposits on the roadbed was successful 
in the*three trials in which this method was used. Aerosol generated by 
th<. movement of trains spread rapidly through all test subway lines (iables 
1, 3, and 5, Appendix C). Agent penetrated test .trains and all stations 
and persisted there generally in relatively high concentrations for l?f to 
2 hours. Agent.recoveries were consistently low only in the 51st Street 
Station in the Lcxineton Avenue line and the 50th Street Station in the 
Seventh Avenue lin__ ... _ _ 


ai . The most frequently occurring time periods spent by 

test personnel in travel in trains and stations in these tests ranged 
from 7 to 10 minutes. People remaining^in the area for a similar time 
would have run great risk of infection 

o Risk of infection and exposure levels would have been 
highest for personnel using the subway near the site of acent dissemination 

and within the first hour after dissemination, -^ 

P. 
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•C. S!:>-ri0X MSSEJCKAXIOH OF AGENT 

m Di.ssemination of test agent into subway stations produced high concen 
trations of agent in target stations, but spread and persistence of agent in 
the lines wore limited by the small quantity of agent used (Tables 7 to 10, 
App. C). Only 40 grams of agent were aerosolized into the respective sta¬ 
tions in contrast to the apprCKimately 175 grams of agent used per test for 
tube dissemination. The effect of train movement on spread of the aerosol, 
in an uptown direction by uptown trains and downtown by downtown trains, was 
most markc-d The average time spent by personnel in trains and in these 
tests was about 6 minutes. 

ows the 

high risk of infection to subway passengers in the target and nearby sta¬ 
tions and t:ains in the area during dissemination of agent. However, agent 
concentrate 'ns decreased rapidly after dissemination ceased and risk of 
infection v^uld have been low after 1 hour. 


E. ' COh'ATERMEASUHES 

Although covert dissemination of a biological agent in the New York 
City subway system probably cannot be prevented under present conditions, 
the following countermeasures might: reduce the hazard: 




1) Include information on .covert use of biological agents and likely 
ways of dissemination in the training of police and subway personnel. 

■2) Instruct train operators, track maintenance', and other subway 
personnel to be alert and look for signs of covert use of biological agents 
during high risk periods. , 

3) The ordinance against smoking in trains and stations is Strictly 
enforced. Similar enforcement of an ordinance against litter would make 
clandestine deposit of agent in the system more difficult. 

4) At critical political periods, an increase could be made in the 
number of station inspections, patrols of. tracks, and trainmen on trains. 
Also, doors of coaches could be locked to prevent movement of passengers 
between coaches. 

3) Collection of air samples at one or more locations in downtown 
subway lines at peak workday traffic periods. 

6) Immunization of key personnel" with vaccines available for 
potential biological agents and establishment of a volunteer immunization 
program for other workers. Vaccines exist for many potential biological 
agent;, but are not generally used in this country. Mass immunization 
techniques have been successfully applied against natural diseases, such 
as sr'.llpox and poliomyelitis. 
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V. CONCLUSIONS 

Data obtained in the present study indicate that per.sonnel using 
subway lin-:s in mid-town Manhattan are highly vulnerable to covert attack 
with biological agent. Dropping an agent package to the roadbed from a 
rapidly moving train is an easy and effective method for covert contamina¬ 
tion of a segment of a subway line with biological agent. Agent release.’ 
can be arranged so that risk of infection to the' operator is low. Agent 
delivered in this manner is aerosolized and dispersed rapidly by the move¬ 
ment of trrins, penetrating stations and trains in the area and persisting 
there for one hour or longer. Distribution and concentration of agent in 
the subway line is dependent on the amount of agent deposited on the road¬ 
bed. Simul"aneous or near simultaneous deposit of a pathogenic agent in 
one or more locations in each of the several subway lines operating in mid- 
town Manha. an at a peak workday traffic period would expose a large number 
of people tu infection and cause high casualties among the population work¬ 
ing in the area. Although complete protection against covert biological 
attack cannDt be provided under present conditions, the hazard probably 
could be reduced by education and expansion of security measures to 
include at cks of this type. 
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TABLE 1. (U) SAMPLING SCHEDULE FOR FIXED SAMPLING STATIONS, 

TESTS I AND IV (U) 



Sample 

a/ 

"Station Sampling Periods— 

St ation/Locntion 

No. 

Type 

Blcecker Street 

I-A-l 

Control 

Test- 

0 - 10 to 0 - 5 minutes 

Station, 

I-A-2 

0 to 0 + 5 minutes 

Down town P lat form 

I-A-3 

Test 

0+ 5 to 0 -f 10 minutes 


I-A -4 

Test 

0 + 10 to 0 + 15 minutes 


I-A-5 

Test 

0 + 15 to 0 -i- 30 minutes 


I -A - 6 

Test 

0 + 30 to 0 + 4 5 minutes 


I-A-7 

Test 

0 + 45 to 0 + 60 minutes 


I-A-8 

Teot 

0 + 75 to 0 + 90 minutes 

V\' h Street 

I-B-l 

Control 

0 - 10 to 0 - 5 minutes 

St;- L i on, 

I-B-2 

Teat 

0 to 0 + 5 minutes 

Central Platform 

I-B-9 

Control 

otherwise operator’s 
schedule is the sane as 
Blcecker Street Station, 
except for additional 
control and test sample 
at 0 + 120 minutes 

0 + 100 to 0 105 minutes 

■■ 

I-B-10 

Test 

0 + 120 to 0 + 135 minutes 

23rd Street Station, 



Bleecker Street Station 

Downtown 



Schedule 

23rd Street Station, 



14th Street Station 

U pterin 



Schedule 

23th Street Station, 



14th Street Station 

Downtown 



Schedule 

28th Street Station, 



Bleecker Street Station 

Uptown 



Schedule 

33rd Street Station, 


/ 

14th Street Station 

Uptown 



Schedule 

42nd Street Station, 



Bleecker Street Station 

Grand Central, Downtown 

- 


Schedule 

:42nd -Street Station, 



14th Street Station 

Grand Central, Uptown 



Schedule 

51st Street Station, 



Bleecker Street Station 

Downtown 



^Schedule 

59th Street Station, 



Blcecker Street Station 

Downtown 



Schedule 


a, Station operator will record sampling time for each sample. 

b. Sampling to begin at estimated time of agent dissemination. 




TABLE 2. (U) SAMPLING .SCHEDULE OF TRAIN RIDERS, 

TEST I (U) 


Stat ion/Location 

Sample 

No. - Type 

Station 

Sampling Periods— 

Passenger on Express 

' II-P-1 

Control^/ 

Test—' 

On 14th Street 

Train, Uptown * 

II -P-2 

14th to 59th Street 


II-P-3 

Control^./ 

On 59th Street 


II-P-4 

Test 

59th to 14th Street 


II-P-5 

Control 

On 14th Street 


II-P-6 

Test 

14th to 59ch Street 


II-P-7 

Control 

On 59th Street 


II-P-8 

Teat 

59th to 14th Street 

Passenger on Express 

II-R-1 

Control 

On 59th Street 

Train, Dcr.-rntevn 

II-R-2 

Test 

59th to 14th Street 


II-R-3 

Control 

On 14th Street 


II-R-4 

Test 

14th to 59th Street 


II-R-5 

Control 

On 59th Street 


II-R-6 

Test 

59th to 14th Street 


II-R-7 

Control 

On 14th Street 

' 

II-R-8 

Test 

14th to 59th Street 

Passenger on Local 

Train, Uptown 

II-S-1 

Control 

On 14ch Street 

0 - 10 to 0 - 5 min 


II-S-2 

Test 

14th to 59th Street 


II-S-3 

Control 

On 59th Street 


II-S-4 

Test 

1 59th to 14th Street 

- ■ . 

II-S-5 * 

Control 

On 14th Street 


II-S-6 

Test 

14th to 59th Street 


II-S-7 

Control 

On 59th Street 


II-S-8 

Test 

59th to 14th Street 

Passenger on Local 

II-T-1 

Control 

On 59th Street 

Train. Downtown 


• 

0 - 10 to 0 - 5 min 


II-T-2 

Test 

59th to 14th Street 


II-T-3 

Control 

On 14th Street 


II-T-4 

Te3t 

14th to 59th Street 


II-T-5 

Control 

On 59th Street 


II-T-6 

Test 

59th to 14th Street 


II-T-7 

Control 

On 14th Street 


II-T-8 

Test 

14th to '59 th Street 

Drop Han (Drops agent 

II-U-1 

Control 

0 - 35 to 0 - 10 mil 

between 23rd and 28th 
Street Stations) - 

II-U-2 

Test 

Drop Time to 42nd 
Street 

rides lnot car; drops 

II-U-3 

Test - 

"42nd Srrcet Station 

agent between last car 
_nnd next to last car, 


-■ 

to Street Level 

then moves forward in 




train - leaves at 

42nd Street 



X 


a. Operator will record sampling time for each sample. 

b. First train departing 14th Street Station after dissemination 


train. 

c. Local train operators will change samplers and collect control 
at street level before returning trip. 
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TABLE 6.£TS CALCULATED RESPIRATORY EXPOSURES , 
PERSONS RIDING SUBWAY TRjMHS, TEST 11*/ (U) 



Downtown Trains 



Uptown Trains 




Sampling 

Organisms 

• 

.Sa mpling 

Organisms 

u / 


Period, 

Inhaled * 


Period, 

Inha led 

Route - 


minutes^/ 

Per Minute^' 

Routed/' - minutesE.' 

Per Minute—^ 


Express Train Riders 


Express Train Riders . 

72nd to 

14 th 

2 to 10 

8,460 

14th to 

72nd 3 to 12 

10,360 

Sts . 


24 to 33 

3,030 

Sts . 

17 to 25 

8,000 



43 to 51 

970 


43 to 52 

2,730 



61 to 70 

680 


58 to 67 

890 

72nd to 

34 th 

40 to 51 

670 

14th to 

42nd 5 to 13 

28,550 

Sts . 




Sts. 



34th to 

14th 

63 to 70 

790 

42nd to 

72nd 21 to 27 

3,290 

Sts. 




Sts . 




Local Train Riders 


Local Train Rider 

s 

59th to 

14 th 

0 to 12 

58,790 

14th to 

59th 6 to 16 

73, 580 

Sts . 


29 to 38 

5,690 

Sts . 

23 to 32 

12,330 



52 to 61 

1,180 


52 to 60 

1,770 



68 to 76 

840 


71 to 80 

1,650 

59th to 

34th 

35 to 41 

930 

14th to 

42nd 7 to 15 

53,080 

Sts . 




Sts . 



33rd to 

23rd 

50 to 55 

2,350 . 

42nd to 

59Lh 22 to 26 

3,350 

St . . 




Sts . 



50th to 

42nd 

72 to 85 

60 

23rd to 

50th 63 to 72 

3,360 

Sts . 




Sts . 






r 


Operative Samples. 

e/ 





18th to 

34th 0 to 3 

170 





Sts . 







34th to 

Street 3 to 6 

150 





Level 




a. Seventh Avenue line, Wednesday, 8 June 1966. 

b. Sampler vas operated from time of entry into boarding station until exit from 
destination station. 

c. Air sampling started at 0 minutes; agent package dropped at 0 + 2 minutes. 

d. Calculated on human inhalation rate of 10 liters of air per minute. 

e. Air.samples collected by operative after drop of agent package. 





TABLE 6.£T?3 CALCULATED RESPIRATORY EXPOSURES, 
PERSONS RIDING SUBWAY TRAINS, TEST 1 m/ (U) 



Downtown Train 

r 


Uptown Trains 




Sampling 

Organisms 

■ 


.Sampling 

Organisms 

Routed 


Period, 

minutesE./ 

Inhaled * 
Per Minute^-' 



Per i od, 

Inha led 


Routed/' * 

minutesE/ Per Minute-/ 


Expres 

s Train Rid 

ers 


Express Train Riders 

. 

72nd to 

14 th 

2 to 10 

8,460 

14th to 

72nd 

3 to 12 

10,360 

Str,. 


24 to 33 

3, 030 

Sts . 


17 to 25 

8,000 



43 to 51 

970 



43 to 52 

2,730 



61 to 70 

680 



58 to 67 

890 

72nd to 

34 th 

40 to 51 

670 

14th to 

42nd 

5 to 13 

28,550 

Sts . 




Sts . 




34th to 

14 th 

63 to 70 

790 

42nd to 

72nd 

21 to 27 

3,290 

Sts . 




Sts . 





Loca 1 

Train Riders 


Loca ]. 

Train Riders 


59th to 

14 th 

0 to 12 

58,790 

14th to 

59th 

6 to 16 

73, 580 

Sts . 


29 to 38 

5,690 

Sts . 


23 to 32 

12,330 



52 to 61 

1,180 



52 to 60 

1,770 



68 to 76 

840 



71 to 80 

1,650 

59th to 

34th 

35 to 41 

930 

14th to 

42nd 

7 to 15 

53,QS0 

Sts. 




Sts . 




33rd to 

23rd 

50 to 55 

2,350 . 

42nd to 

59th 

22 to 26 

3,350 

St . . 




Sts . 




50th to 

42nd 

72 to 85 

60 

23rd to 

50th 

63 to 72 

-• 3,360 

Str . 




Sts . 







: 


Operative Samples—^ 






I8th to 

34 th 

0 to 3 

170 





Sts . 








34th to 

Street 

3 to 6 

150 





Level 





a. Sevenfh Avenue line, Wednesday, 8 June 1966. ^ 

b. Sampler was operated from time of entry into boarding station until exit from 
destination station. 

c. Air sampling started at 0 minutes; agent package dropped at 0 + 2 minutes. 

d. Calculated on human .inhalation rate of 10 liters of air per minute. 

e. Air.samples collected by operative after drop of agent package. 
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TABLE 4. (U) SAMPLING SCHEDULE.FOR FIXED SAMPLING STATIONS, 

TEST, II (1J) 


Station/Location 

No.' 

Sample 

Type. 

Station Sampling Periods—^ 

14th Street Station, 

II-B-1 

Control 

Test— 

0 - -10 to 0 - 5 minutes 

Central Platform 

II-B-2 

0 to 0 4- 5 minutes 


II-B-3 

Test 

0 + 5 to 0 4* 10 minutes 

f .. • 

II-B-4 

Test 

0 4- 10 to 0 4- 15 minutes 

t 

II-B-5 

Test 

0 4 15 to 0 + 30 minutes 


II-B-6 

Test 

0 4- 30 to 0 4- 45 minutes 


II-B-7 

Test 

0 4- 45 to 0 4- 60 minutes 


II-B-B 

Test 

0 4- 75 to 0 4- 90 minutes 

t 

II-B-9 

Control 
(on street) 

0 4- 100 to 0 4- 105 minutes 

■ ■' 

II-B-10 

Test 

0 4- 120 to 0 4- 135 minutes 

18th Street: Station, 



14th Street Station Schedule 

Downtown 



for samples B1 thru BS 

18th Street Station, 



18th Street Station Schedule 

Uptown 

23rd Strec* Station, 
Downtown 



18th Street Station Schedule 

23rd"Street Station,. 



14th Street Station Schedule 

Uptown 



' 

28th Street Station, 



14th Street Station Schedule 

Downtown 


- 


28th Street Station, 
Uptown 


* 

18th Street Station Schedule 

34th Street Station, 
Uptown 



14th Street Station Schedule 

42nd Street Stat-ion, 

Times Square, Train 

- 

r , * 

18th Street Station Schedule 

Platform, Downtown 




42nd Street Station, 



14th Street Station Schedule 

Times Square, Uptown 


- 


50th Street Station, 

• 


18th Street Station Schedule 

Downtown 

59th Street Station, 
Uptown, Columbus Circle 



14th Street Station Schedule 

/ 


a. Sampling operator will record sampling time for each s.ample. 

b. Sampling to begin at estimated time of agent dissemination. 





T/.r.LE 3. (U) SAMTLIKG 

SCHEDULE OF 

SIMULATED 

SUEWAY USERS, TEST I (U) 


Sample 

Station , 

Sampling Periods— 

Station/Location 

No. 

4- 

Type 

Simulated Passenger 

* 

* I-V-l 

Control 

. On 14th Street 

on Local Train, 


Test—^ 

0 - 10 to 0 - 5 minutes 

Uptown 

I-V-2 

14th thru 28th Street 

I-V-3 

Control 

On 28th Street 


I -V “4 

Test 

28th thru 59th Street 


I-V-5 

Control 

On 59th Street 

‘ 

. X-V-6 

Test 

59th thru 33rd Street 


I-V-7 

Control 

Control on 33rd Street 


X-V ~8 

Test 

33rd thru 23rd Street 


I-V-9 

Control 

On 23rd Street 


I-V-10 

Test 

23rd thru 50th Street 

Simulated Passenger on 
Express Train, Downtown 

I-W-l 

Control 

On 14th Street 

0 - 10 to 0 - 5 minutes 

I-W-2 

Test 

14th thru 42nd Street 


I-W-3 

Control 

On 42nd Street 


I-W-4 

Test 

42nd thru 59th Street 

. 

I-W-5 

Control 

On 59th Street 


I-W-6 

Test 

59th to 42nd Street 


I-W-7 

Control 

42nd Street 


i-y-s 

Test 

42nd thru 14th Street 


a. Sampling operator will record sampling time for each sample. 

b. Sampling to begin at estimated time of agent dissemination. 


i 

I 


i 

i 

i 

• i 






TABLE 6. (U) SAMPLING SCHEDULE OF SIMULATED SUBWAY USERS, TEST II (U) 



Sample 

Station Sampling Periods—/ 

Station/T ocation 

No. 

Type* 

Simulated Passenger 

II-V-1 

Control 

Chi 14th Street 

on Local Train, 


Test—/ 

0 - 10 to 0 - 5 minutes .* 

Uptown 

II-V-2 

14th thru 28th Street 


II-V-3 

Control 

On 28th Street 


XI-V-4 

Test 

28th thru 59th Street 


II-V-5 

Control 

On 59th Street 


II-V-6 

Test 

59th thru 33rd Street 


II-V-7 

Control 

Control on 33rd Street 


II-V-8 

Test 

33rd thru 23rd Street 


II-V-9 

Control 

On 23rd Street 


II-V-10 

Test 

23rd thru 50th Street 

Simulated Passenger 

II-W-1 

Control 

On 14th Street 

on Express Train, 



0 - 10 to 0 - 5 minutes 

Downtown 

II-W-2 

Test 

14th thru 42nd Street 


II-VJ-3 

Control 

On 42nd Street 


II -W -4 

Test 

42nd thru 59th Street 


II-W-5 

Control 

On 59th Street 


II-W-6 - 

Test 

59th Street to 34th Street 


II-W-7 . 

Control 

On 34th Street 


II-W-8 

Test 

34th thru 14th-Street 

a. Sampling operator 

will record 

sampling 

time for each sample. 

b. Sampling to begin 

at estimated 

time of 

agent dissemination. 



TABLE 5. (U) SAMPLING SCHEDULE Or TRAIN SAMPLING 

OPERATIONS, TEST II (U) 


Station/Locotion 

Sample 

No. > Type 

Station Sampling Periods—^ 

Express Train Rider, > 

I-P-l 

c/ 

Control— 

On 14th Street 

Uptown 

I-P-2 

Test—^ 
Control— 

14th to 59th Street• , 


I-P-3 

On 59th Street 


I-P -4 

Test 

59th to 14th Street 


I-P -5 

Control 

On 14th Street 


I-P-6 

Test 

14th to 59th Street 


I -P -7 

Control 

On 59th Street 


I-P-8 

Test 

59th to 14th Street 

Express Train Rider, 

I-R-l 

Control 

On 59th Street 

Downtown 

I-R-2 

Test 

59th to 14th Street 


I-R-3 

Control 

On 14th Street 


I-R-4 

Test 

14th to 59th Street 


I-R-5 

Control 

Oil 59th Street 


I-R-6 

Test 

59th to 14th Street 


I-R-7 

Control 

On 14th Street 


I-R-8 

Test 

14th to 59th Street 

Local Train Rider, 

I-S-l 

•Control 

On 14th Street 

Uptown 

I-S-2 

Test—^ 

0 - 10 to 0 - 5 minutes 

14th to 59th Street 

- 

I-S-3 

Control 

On 59th Street 


I-S-4 

Test 

59th to 14th Street 


I-S-5* 

Control 

On 14th Street 

/ 

I-S-6 

. Test 

14th to 59th Street 


. I-S-7 

Control 

On 59th Street ■ - - 


I-S-8 

Test 

59th to 14th Street 

Local Train Rider, 

I-T-l 

c/ 

Control— 

On 59th Street 

Downtown 



0 - 10 to 0 - 5 minutes 


I-T-2 

Test 

59th to 14th Street 


I-T-3 

Control 

On 14th Street 


I-T-4 

Test 

14th to 59th Street 


I-T-5 

Control 

On 59th Street 


I-T-6 

Test 

59th to 14th Street 


I-T-7 

Control 

On 14th*Street 


.IrT-8 

Test 

14th to 59th Street 

Drop Kan (Drops agent 

I-U-l 

Control 

0 - 15 to 0 - 10 minutes 

between 23rd and 28th 

I-U-2 

Test 

Drop time to 42nd Street 

Street Stations) - 

I-U-3 

Test 

42nd Street Station to 

rides last car; drops 
agent between last car 
and next to last car, 



Street Level 

then moves forward in 
train - leaves at 42nd 




Street 



'V 


a. Operator will record sampling time lor each sample. 

b. First train departing 14th Street Station after dissemination train. 


Local and express train operators will change samplers and collect 
control at street level before return trip. 


c. 


TABLE 7. (U) SAMPLING SCHEDULE FOX FIXED SAMPLING 

STATIONS, TEST III (U) 


Station/Location 

Sample 

No. *• Type 

Station 

Sampling Pcrio 

■d£/ 

50th Street Station,—/ 

III-A-1 

Control 

‘ . 0 - 15 to 0 - 10 

minutes 

Downtown Platform 

III-A-2 

Test 

0 to 0 + ‘5* 

minutes 


III-A-3 

Test 

0 + 5 to 0 + 10 

minutes 


III-A-4 

Test 

0 + 10 to 0 + 30 

minutes 


III-A-5 

Tes t 

0 + 30 to 0 + 45 

minutes 


III-A-6 

Tcs t 

0+45 to 0 + 60 

minutes 


III-A-7 

Tcs t 

0 + 80 to 0 + 90 

minutes 

42nd Street Station, 



50th St. Station 

Schedule 

Downtown 





42nd Street Station, 



50th St. Station 

Schedule 

Uptown 





341 )' Street Station, 



50th St. Station 

Schedule 

Downtown 





341 Street Station, 



50th St. Station 

Schedule 

Upt own 





23rd Street Station, 

• . 


50th St. Station 

Schedule 

Do\ .town 



• 


23id Street Station, 



50th St. Station 

Schedule 

Uplown 

... 


• 


14th Street Station, 



50th St. Station 

Schedule 

Down town 





4th Street Station , 



50th St. Station 

Schedule 

Upt: own .. 


- 

- • *- 


14th Street Station, 



50th St. Station 

Schedule 

Uptown 





50th Street Station, 



50th St._ Station 

Schedule 

Uptown 


' 




a. Sampling operator will record sampling time for each sample. 

b. Test sampling to begin at estimated time for agent dissemination. 
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TABLE 8. (U) SAMPLING SCHEDULE OF TRAIN RIDERS, 

TEST XII (U) 


Station/Location 

Sample 

No. Type 

t 

Station 

Sampling Period^./ 

Express Train Riders,^/. 

III-J-1 

Controls/ 

On 4th Street 


Uptown Express 

I1I-J-2 

Test 

4th to 42nd Street 

Station 

. 

III-J-3 

Control 

On 42nd Street 

• 


II1-J-4 

Test 

42nd to 4th Street 

Station 


III-J-5 

Control 

On 4th Street 



III-J-6 

Test 

4th to 42nd Street 

Station 


III-J-7 

Control 

On 42nd Street 



III-J-8 

Test 

42nd to 4th Street 

Station 

Local Train Rider 

III-K-1 

Control 

On 4th Street 


Uptown 

III-K-2 

Tes t 

4th to 50th Street 

Station 


11I-K-3 

Control 

On 50tli Street 



III-K-4 

Test 

50th to 4th Street 

Station 


IIT-K-5 

Control 

On 4th Street 


- 

III-K-6 

Test 

4th to 50th Street 

Station 


III-K-7 

Control 

On 50th Street 



III-K-8 

Test 

50th to 4th Street 

Station 

Local Tra' 1 Rider,—^ 

III-L-1 

Control 

On 50th Street 


Downtown 

III-L-2 

Test 

50tli to 4th Street 

Station 

- 

I1I-L-3 

Control 

On 4th Street 


- 

J.II-L-4 

Test 

4tli to 50th Street 

Station 

... 

III-L-5 

Control 

On 50th Street 



III-L-6 

Test 

50th to 4th Street 

Station 


IIJ-L-7 

Control 

On 4th Street 



III-L-8 

Test 

50th to 4th Street 

Station 


a. Sampling operator will record time for 'each sample. 

b. First train to depart station after stdrt of agent dissemination. 

c. Five-minute control samples. 





•t' 
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. : TABLE 9. (U) SAMPLING 

v. 

SCHEDULE OF 

SIMULATED SUEWAY 

USERS TEST III (U) 


Sample 

Station 

Station/Location • 

No. 

Type 

Sampling Periods^/ 

Simulated Passenger 

1II-M-1 

Control£/ 

On 42nd Street 

No. ii/ 

III-M-2 

Test 

42nd to 23rd Street 


III-H-3 

Control 

On 23rd Street 

* * ; 

III-M-4 

Test 

23rd to 4th Street 


II1-M-5 

Control 

On 4th Street. 

: > 

III-M-6 

Test 

4th to 23rd Street 


III-M-7 

Control 

On 23rd Street 


11I-M-8 

Test 

23rd to 42nd Street 

Sir■ -.lated Passenger 

III-N-1 

Control 

On 34t.h Street 

No. 2^/ on 28t:h to 

III-N-2 

Test 

. 34th to 23rd Street 

59th Street and 

III-N-3 

Control 

On 23rd Street 

Return 

III-N-4 

Test 

23rd to 14th Street 


1II-N-5 

Control 

On 14th Street 


III-N-6 

Test 

14th to 2.3rd Street 


III-N-7 

Control 

On 23rd Street 


III-N-S 

Test 

23rd to 34th Street 


a. Sampling operator v?ill record sampling time for each sample. 

b. Sampling to begin at estimated time of agent dissemination. 

c. Five-minute control samples. - 
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TABLE 10. (U) SAMPLING SCHEDULE OF FIXED STATION SAMPLING, TEST V (U) 


Station/Location 

28th Street Station^/ 
Downtown 


Sample 

No. Typ e 


Station 

Sampling Periods^/ 


V- 

•A- 

■1 

Control 

o h 

— 

15 

to 

0 

- 

10 

minutes 

V- 

-A- 

2 

Test 


- 

0 

to 

0 

+ 

5 

minutes 

V* 

-A- 

3 

Test 

0 

+ 

5 

to 

0 

+ 

15 

minutes 

V- 

-A- 

4 

Test 

0 

+ 

15 

to 

0 

+ 

30 

minutes 

V- 

-A- 

3 

Test 

0 

+ 

30 

to 

0 

+ 

45 

minutes 

V- 

-A- 

6 

Test 

0 

+ 

45 

to 

0 

+ 

60 

minutes 

V- 

-A* 

7 

Test 

0 

+ 

80 

to 

0 

+ 

90 

minutes 


28th Street 
23rd Strc.'t 
23rd Strc t 
18th Street 
18th Street 
14th Street 
14th Street 
Cliristor’ Br 
Christoj her 
34th Str at 


Station - Uptown Side 28th Street Station Schedule 
Station - Downtown Side 28th Street Station Schedule 
Station - Uptown Side 28th Street Station Schedule 
Station - Downtown Side 28th Street Station Schedule 
Station - Uptown Side 28th Street Station Schedule 
Station - Downtown Side 28th Street Station Schedule 
Station - Uptown Side 28th Street Station Schedule 
Street Station - Uptown Side 28th Street Station Schedule 
Street Station - Downtown Side 28th Street Station Schedule 
Station - Downtown Side 28th Street Station Schedule 


a. * Station operator will record sampling time for each sample. 

b. Sampling to begin at estimated time of agent dissemination. 





TABLE 11. (U) SAMPLING SCHEDULE OF TRAIN RIDERS, 

TEST V (U) 


Station/Location 

Sample 

■No. t Type 

Station 

Sampling Periods^./ 

Expires Train Rider—/ 

.V-I-l 

ControLS./ 

_0n 34th Street 

Downtown Express 

v-i-2 

Test 

34th to 14th Street Station 


V-I-3 

Control 

On 14th Street 


V-1-4 

Test 

14th to 34th Street Station 


V-l-5 

Control 

On 34th Street 


V-I-6 

Test 

34th to 14th Street Station 


Y-I-7 

Control 

On 14th Street 


V-1-8 

Test 

14th to 34th Street Station 

Loca 1 Train Rider 

V-J-l 

Control 

On 34tli Street 

Down* own Train 

V-J-2 

Test 

34th to Christopher Street 
Station 


V-J-3 

Control 

On Christopher Street 


V-J-4 

Test 

Christopher to 34th Street 

S ta t i on 


V-J-5 

Control 

On 34th Street 


V-J-C 

Test 

34th to Christopher Street 




Station 


V-J-7 

Control 

On Christopher Street 


V-J-8 

Test 

Christopher to 34tli Street 
Station 

Lee l Train Rider 

V-K- 1 

* Control 

On Christopher Street 

Upt-. ’n Train 

V-K-2 

Test 

Christopher to 34th Street 
Station 


V-K-3 

Control 

On 34th Street 


V-K-4 

Test 

34th to Christopher Street 
Sta tion 


V-K-5 

Control 

On Christopher Street 


V-K-6 

Test 

Christopher to 34th Street 
Station 


V-K-7 

Control 

On 34th Street 


V-K-8 

Test 

34th to Christopher Street 

- 



Station . 

a. Operator will record 

sampling 

time for each 

sample. 

b.. First train to depart station 

after start of 

agent dissemination. 

c* Five-minute control camples. 
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TABLE 12. (U) SAMPLING SCHEDULE OF*SIMULATED SUBWAY USERS TEST V (U) 


Station/Location 

Sample 

No. Type 

Station 

Sampling Periods^/ 

Simulated 

V-L-l 

Control^./ 

On 28th. Street 

Passenger No. 

’ V-L-2 ■ 

Test 

28th to 18th Street Station 


V-L-3 • 

Control 

On 18th Street - . 


V-L-4 

Test 

18th to 23rd Street Station 


V-L-3 

Control 

On 23rd Street 


V-L-6 

Test 

23rd to 14th Street Station 


V-L-7 

Control 

On 14th Street 


V-L-8 

Test 

14th to 18th Street Station 

Simulate' 

V-M-l 

Control 

On 18th Street 

Pa s s engNo. 2*1 / 

V-M-2 

Test 

18th to 28th Street Station 


V-M-3 

Control 

On 28th Street 


V-H-4 ' 

Test 

28th to 18th Street Station 


V-M-5 

Control 

On 18th Street 


V-M-6 

Test 

18th to Christopher Street 




Station 


V-M-7 

Control 

On Christopher Street 


V-M-8 

Test 

Christopher to 18th Street 




Station 


a. I Sampling operator will'record sampling time for each sample. 

b. SampJing to begin at estimated time of agent dissemination. 

c. Fivi minute control samples. 







/ 
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*’ APPENDIX B 




1. Train Register, Test I . 

2. Train Register, Test II 

3. Train Register, Test III 

4. Train Register, Test IV 

5. Train Register, Test V 


50 

51 

52 

53 

54 










TABLE 1. (U) TRAIN REGISTER, TEST I-/ (U) 




Downtown 

Pla t'orn 


. ..T 

- 


Cotown 

Platforrn 




Loci 1 

Trii ins 


Express 

Trains 


Lcca 1 

fra ins 


Lx 

press Trains 

Arrival 


First Car/ 

Arrival 


First Car/ 

Arrival 


Fir 3 1 Car/ 

Arriva1 


First Car/ 

Tine 

L No. 

List Car 

Tine 


T 


L Kc. 

La-t r ~r 

Tin-; 

E >*o 

La 11 'll 7 

0926 

1 ' 

9232/7814 

0927 

1 

7930/9062 

0913 

30 

9118/9284 

0912 

31 

9026/9068 

0930 

2jb/ 

9136/7878 

0930 

2 

8694/0330 

0915 

31 

7886/9202 

' 0915 

32 

8776/3754 

0932 

jb/ 

7834/9140 

' X3934 

T 

J 

8904/3732 

0916 

32 

7906/7846 

0917 

33 

7756/3872 

0939 

4*>/ 

9226/9172 

0937 

4 

3758/8750 

0918 

33 

9076/780? 

C919 

34 

9064/9018 

0946 

sV 

7808/9082 

0940 

5 

7300/8788 

0920 

34 

7374/9088 

0922 

35 

8760/3938 

0948 


9084/7848 

094 5 

6 

8366/7750 

0922 

35 

9244/9138 

0925 

36 

8980/6328 

0955 


9266/7870 

0954 

7 

9036/9038 

0924 

35 

9248/7850 

0927 

37 * 

8962/9046 

0958 

& 

78|90/7854 

0956 

8 

9022/8376 

0925 

37 

7902/9246 

0930 

38l/ 

8655/7916 

1003 

9 b/ 

78,16/9274 

1000 

9 

8936/8746 

0927 

33 

9168/9250 

0933 

39£/ 

,8803/7737 

1008 

10 V 

9126/7842 

1006 

10 

8802/7924 

0930 

39 

9288/9294 

0937 

40 

7774/3806 

1013 

1 & 

9102/9270 

1011 

11 

8703/8955 

0933 

40 

7864/9278 

0933 

4 L9./ 

- . 8740/8348 

1016 

11 b/ 

9293/9078 

1018 

12 

8764/S960 

1 0937 

41£/ 

9130/9224 

0942 

42 

8392/7914 

1025 

13 

7826/9086 

; 1022 

13 

7770/8728 

0944 

42 

9232/7814 

0944 

43 

9044/S832 

1031 

14 

7862/7872 

1026 

14 

8846/8713 . 

0947 

43(2)^/ 

9136/7878 

0946 

44£/ 

8804/9072 

1034 

15 

9170/9242 

1035 

15 

8852/8906 

0952 

44(3 )<*/ 

7334/9140 

0954 

4 5£/ 

3683/3736 

1037 

16 

9162/9190 

1037 

16 

8920/3322 ' 

0958 

45(4)d/ 

9226/9172 

09 58 

46 

. 8912/8752 

1044 

17 

9212/9142 

1042 

17 * • 

9018/9064 

1002 

46( . e/ 

7808/9082 

0959 

4 7c/ 

9002/3Si2 

1050 

18 

7805/9076 

1C48 

18 

8938/8760 

1007 

47(6)1/ 

9034/7848 

1C02 

4 31/ 

8916/8744 

1055 

19 

1 

9176/9252 

'in55 

19 

7736/8786 

1013 

48(7) 

9266/7870 

1005 

49 £/ 

'8826/8990 

1100 

20 

9246/7902 

1100 

20(38) 

7916/8656 

1017 

49(8) 

7390/7854 

IOCS 

50£/ 

8834/7669 

1103 

21 

9202/7385 

1104 

21(41) 

8848/8740 

1022 

50(9) 

7316/9274 

• 1018 

51 

8994/7794 

1107 

22(41) 

9224/9180 

1107 - 

22(44) 

9072/8804 

1027 

51(10) 

9126/7842 

1026 

52 

8302/7924 

1113 

\ 23 

9250/9168 

1115 

23(39) 

7737/8368 

1032 

52(11) 

9102/9270 

103L 

53 * 

/ 397S/3802 

1120 

24(2) 

7876/9136 

1117 

• 24 

8922/8342 

1037 

53 

9050/8952 

1034 

54 . 

8896/7946 

1124 

25 

- /7364 

1121 

25(45)* 

8756/8688 

1040 

54(12) 

9293/9078 

1041 

55 

9062/7930 

1128 

26(4). 

9172/9226 

1125 

26(48) 

8746/8916 






* ♦ 

1134 

27(3) 

9140/7834 

1 1132 

27(47) 

8012/9002 







1142 

28(6) 

7848/9084 

1133 

28(50) 

7669/3334 







1144 

29(5) 

9082/7808 

1141 

29(49) 

8990/3826 










114 7 

30 

774 3/S 743 

* 







«. 14th St. Station, Lexington Avenue Line, 7 June 1906, Tiiae Zero ~ 0930 hours. 

b. Local train which returned to station later In observation period as local traveling in opposite direction. 

c. Express trains which returned to station later in period as express in opposite direction. 

d. Local trains which returned to station a third tine as local:; in opposite direction. 

e. Second passage train in which nlr sample was collected. 






TABLE 2, (U) TP/- t 'T TEST II§/ (U) 




Downtown 

Platform 





Octown 

Platform 



Arrival 

Tine 

Loca l 

Trains 

* / 

Arrival 

Time 

Lj; press 

Trainn 

Arrival . 
Tine 

Local 

Trains 

Arrive 1 
Time 

Express 

Trains 

l Mo. 

First Car/ 
Last Car 

E Mo. 

First Car/ 
Last Car 

L Mo. 

First Car/ 
Last Car 

E Mo. 

First Car/ 
Last Car 

0930 


7184/7373 

0931 

1 c/ 

7143/6615 

C929 

18 

7746/7230 

0931 

20 

8700/3708 

0931 

2 y 

6707/7312 

0936 

2£/ 

7504/5753 

0930 

19 

7319/7361 

0935 

2L£/ 

5821/5853 

0936 


7281/7412 

0940 

3£/ 

7445/7910 

C934 

20 

7253/7364 

0940 

22 • 

5526/7631 

0941 

& 

8632/7241 

0943 

4 it 

5940/7554 

C935 

21 

7176/7197 

0944 

23£/ 

7090/5950 

0948 

5°' 

7444/7399 

0943 

& 1 

6535/6552 

0937 

22 

7247/7192 

0946 

24 

7173/5779 

1003 

6 

5773/ - 

0950 

6 

7229/ - 

0939 

23 

7220/7193 

0950 

25 

9012/7554 

1006 


6746/7318 

1002 

7 

6724/3630 

0941 

24 

’ 8 634 / 7 1 92 

0953 

26 ’ 

‘9067/7683 

1010 


6701/7214 

. 1005 

8 

7473/5744 

C942 

25 

7391/7363 

0859 

27 

5965/5737 

1014 

<&! 

6700/7390 

: 1009 

9 

7553/7686 

0945 

26 

7310/7221 

1001 

28 

7554/6530 

1019 

io y 

7369/6728 

1017 

10 

5748/ - 

0946 

27 

7514/6725 

1006 

29 

5964/57 08 

1025 

1 Li it 

7254/8660 

1022 

11 

7505/5734 : 

0952 

23(1)1/ 

7186/73 73 

1010 

30 

5840/6202 

1031 

12 

6748/6833 

1027 

12(21) 

5858/5821 ' 

0355 

29(2) 

6707/7312 

1015 

31 

6561/5909 

1037 

IS*/ 

7223/8663 

1033 

13 

7426/7436 

1000 

30(3) 

77.81/7412 

1018 

32 . 

7434/76S2 

1043 

\(&! 

7363/7391 

1035 

14(23) 

5950/7090 

1C0B 

31(4) 

8632/7241 

1026 

33 

7465/7146 

1046 

15 

7291/7285 

1041 

15 

5776/ - 

1012 

32(5) 

7444/7399 

1031 

34 

6593/7563 

1053 


7312/6707 

1045 

16 

6225/7932 

1015 

33 

7229/7249 

1039 

35 

6657/7476 

1056 

17^ 

7286/8677 

1050 

17 

7508/7425 

1021 

34 

6711/7440 

1041 

36 

7942/7650 


\ 


1054 • , 

18 

791S/5964 

1029 

35 

6724/3630 

1046 

37 

5993/5746 




1059 

19 

6515/7125 

1032 

36(7) 

6746/7318 

1055 

3q(V 

6615/7143 







1036 

37(8) 

6701/7214 

1059 

39(2) 

5753/7504 


' 

l 


' 


1041 

38(9) 

6700/7390 

1103 

40(4) 

7446/5940 




' , 



1045 

39(10) 

7369/6728 

1105 

41(3) 

7910/7140 







1050 

40(11) 

7254/8660 

1108 

42 

7622/7414 







1057 

41 

77.31/8653 

1112 

43 

5927/7210 







1102 

42(13) 

7223/8663 

1119 

44(5) 

6552/6585 







1106 

43(14) 

7101/7391 










1116 

44(16) 

7312/6707 










1123 

45(17) 

7286/8677 

- . - 

; 



a. 14th St. Station, 7th Avenue Line, 3 June 1966, Tine Zero - 0930 hours. 

b. Local train which returned to station later in observation period ns local traveling in opposite direction. 

c. Express trains which returned to station later in period as express in opposite direction. 

d. Second passage train in which air sample was collected. 
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TABLE 3.. (U) TRAIN REGISTER, TEST III-/ (U) 

i I 

Downtown Platform _ Uptown Plotfora _ 

•„r -1 Trains ' t^TTTT “ _T.om 1 T- s >m _ Expre ss Tn' v _ 

Arrival First* Car/ Arrival i.-'-l v...l/ h r:.*..L i • / Arrival Yir:z - :r/ 

Time L No. Last Car Time E Mo. Last Car Tire L No. Last Car Tine E Mo. Last Car 


0901 

1 

1033/1393 

0907 

2 h/ 

1137/211 

0911 

jb/ 

828/996 

0918 

& 

279/944 

0921 


703/1725 

0922 

& 

1242/1306 

0924 

7 y 

1510/631 

0927 


508/414 

0931 

5_b/ 

1464/1482 

0932 

loA' 

788/792 

0934 


903/437 

0936 


1017/1471 

0942 

ij w 

1297/1494 

0944 

\<*y 

1244/1232 

0946 

15 b/ 

131/1765 

0952 


1451/1015 

0955 

ny 

1754/364 

1000 

l&v 

1158/270 

1002 

i*y 

1637/731 

1008 

2 (£ f 

1049/969 

1012 

21 — / 

753/473 

1020 

22 

1219/859 

1021 

23 

598/535 

1025 

24 ' 

284/1136 

102 7 

25 

1617/771 

1032 

26 

1273/1293 


0900 

1 

1491/518 

0901 

2 

1307/1327 

0904 

3 

626/1519 

0905 

4 

3054/3C42 

0906 

5 

1670/1655 

0903 

6 

3022/3261 

0910 

7 

3203/32S9 

0911 

8 

1265/357 

0912 

9 

3137/3347 

0915 

10 

1794/415 

0917 

11 

1699/672 

0918 

12 

1803/1826 

0920 

13 

3196/3330 

0922 

14 

3234/3349. 

0930 

15 

3246/3319 

0935 

16 

1367/1810 

0937 

17 

3099/3118 

0945 

18 

3136/3207 

0955 

19 

3298/3322 

10 C 0 

20(24) 

1807/3134 

1012 

. # 21(28) 

3299/3300 

1020 

22(30) 

3262/3210 

1027 

t . 

23 

3301/3278 


0902 

27 

992/1366 

0904 

28 

1354/1326 

C90S 

29 

199/1330 

091-3 

30 

1393/1033 

0919 

31 

580/1056 

0925 

32 

211/1137 

0927 

33 

612/1740 

0929 

34(3) 

996/828 

0931 

35 

1681/696 

0934 

36(4) 

944/279 

0935 

37(5) 

1725/703 

0939 

38(6) 

1426/1242 

0940 

39(7) 

631/1510 

0945 

* 0 ( 8 ) 

414/508 

0949 

41(9)—' 

1482/1464 

0950 

42(10) 

792/783 

0955 

43(11) 

437/903 

0957 

44 (12) 

1471/1017 

0958 

45(13) 

1494/1297 

1002 

46(14) 

1232/1244 

1005 

47(15)—' 

1765/131 

1008 

48(16) 

1015/1451 

1013 

49(17) 

364/1754 

1017 

50(13) 

270/1158 

1020 

51(19) 

731/1637 

1024 

52 ( 20 ) 

969/1049 

1028 

53(21) 

473/753 


0900 

24 y 

3134/1807 

0903 

25 

407/514 

0905 

26 

106/309 

0906 

11 , 

3251/1839 

0907 


33CO/3299 

0915 

'29 

1447/1339 

0917 

30^ 

3210/3262 

0918 

31 

1830/3284 

0920 

32 

525/699 

0923 

33' 

' 3037/3244 

0925 

34 

1677/528 

0926 

35 

3278/3133 

0933 

36 

3120/3194 

0937 

37 

3171/1848 

0942 

38 

1835/3015 

* * 

0945 

39 

3213/3242 

C958 

40 

3050/3116 

1007 

41 

3165/3064 

1013 

42 

1832/3264 

1023 

43 

3283/3161 

1025 

44 

672/1699 

1030 

45 

' 3289/3203 


*. 14th SC. Station; 8 th Avenue Line, 9 June 1966, Time Zero - 0900 hours. 

b. Local train which returned to station later In observation period as local traveling In opposite direction. 

c. Express trains which returned to station later in period as express in opposite direction. 

d. Second pn3 8 Q 8 c train In which air sample was collected. 


3. 
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APPENDIX C 

r"™ TEST RESULTS 
-:--- 

TABLES 


1 . 

Calculated 
Test I . . 

Respiratory 

Exposures, 

Persons 

in Subway Stations, 

. 56 

2. 

Ca lculated 
Test I 

Respiratory 

Exposures, 

Persons 

Riding Subway Trains, 

1 

. 57 

3 , 

Cal culr-ted 
•Test IV . . 

Respiratory 

Exposures, 

Persons 

in Subway Stations, 

. 58 

4. 

Calculated 
Test IV . , 

Respiratory 

Exposures, 

Persons 

Riding Subway Trains, 

. 59 

5. 

.Calculcted 
Test II . , 

Respiratory 

Exposures, 

Persons 

in Subvey Stations, 

. 60 

* ■ 6. 

Ca]culated 
■ Test II . 

Respiratory 

Exposures, 

Tersons 

Riding Subway Trains, 

. 61 

7. 

Calculated 
Test III . 

Respiratory 

Exposures, 

Persons 

in Subway Stations, ■ 

.. 62 

8. 

Calculated 
• Test III . 

Respiratory 

Exposures, 

Persons 

Riding Subway Trains, 

. 63 

9 . 

• Calculated 
Test V . , 

Respiratory 

Exposures, 

. • » * # • • 

Persons 

in Subv?ay Stations, 

. 64 

10 . 

Calculated 
Test V . , 

Respiratory 

Exposures, 

Persons 

Riding Subway Trains, 

. 65 
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V . V 

' TABLE 1. CTT? CALCULATED RESPIRATORY EXPOSURES, 
PERSONS IN SUBWAY STATIONS. TEST 1^/ (U) 


Subway Sampling 

Station Period, '_ [ _ Organisms Inhaled Per Minute^/ at Indicated Subway Stations _ 

Platform minutes^/ Bleecker St. 14th St. 23rd St. 28th St. 33rd St. 42nd St. 51st St. 59th St. 


u 


0 

to 

5 



3,270 

1,120 

220 

15,130 



p 


5 

to 

10 



6,820 

441,380 

13,390 

290 



T 

0 


10 

to 

15 



15,620 

572,410 

23,820 

15,150 


1 

w 


15 

to 

30 



6,080 

16,550 

25,490 

12,310 



N 


30 

to 

45 



M9P 

43,450 

12,750 

4,330 





45 

to 

60 



320 

20,690 

3,980 

3,410 





75 

to 

90 

; 


1, 190 

9,200 

2,060 

1,230 





120 

to 

135 



• 760 


1,760 

450 


*. 

D 


0 

to 

5 

80 

2,290 

4,330 

50,150 


170 

190 

0 

0 


5 

to 

10 

90 

5,440 

o 

r'- 

r^ 

cT 

<3 

190,230 


510 

60 

2,300 

V 

N 


10 

to 

15 

- 390 

10,420 

11,230 

174,140 


4,000 

330 

.5,100 

T 


15 

to 

30 

330 

7,410 

12,740 

112,070 • 


3,560 

410 

1,380 

0 


30 

to 

45 

510 

4,840 

7,460 

29,130 


3,970 

190 

2,740 

w 

N 


45 

to 

60 

1,956 

2,480 

2,370 

13,720 


2,080 • 

380 

1,030 

\ 

\ 

75 

to 

90 

3,300 

960 

760 

5,130 


1,380 

% 

•100 

1,700 



120 

to 

135 


530 


2,020 






a. Lexington Avenue line,, Tuesday, 7 June 1966. 

b. Calculated on human inhalation rate of 10 liters of air per minute. 

c. Air sampling started at 0 minutes; package containing B. . subtilis .dropped on uptown train roadbed between 
23rd and 28th Street Stations at 0 + 2 minutes. 




* 




TABLE 2. CALCULATED RESPIRATORY EXPOSURES, 

PERSON'S RIDING SUBWAY TRAINS, TEST l£/ (U) 


Do’ 

.ontown Trains 



Uptown Trains 



Sampling 

Organisms t 


. Sampling 

Organisms 


Period, 

Inhaled 


Period, 

Inhaled 

V/ 

Route-*- 

r / 

minutes-^' 

Per Minute^-' 

Route—' - 

minutesE./ 

Per Minute—' 

Express 

Train Riders 


Expr 

ess Train Riders 

• 

59th to 14th 

1 to 9 

75,350 

14th to 59th 

2 to 10 

42,490 

Stc . 

25 to 32 

4,980 

Sts . 

20 to 29 

5,130 


50 to 57 

3,830 


49 to 56 

4,650 


67 to 74 

3,630 


70 to 77 

1,530 

59th lo 42nd 

43 to 60 

580 

14th to 42nd 

8 to 12 

23,800 

Sts . 



Sts. 



42nd Lo 14th 

70 to 74 

3,580 

42nd to 59th 

21 to 28 

14,920 

Sts. 



Sts. 



Local 

Train Riders 


Local Train Riders 


59th to 14th 

6 to 16 

33,180 

14th to 59th 

4 to 12 

136,360 

S t . 

24 to 33 

12,800 

Sts. 

32 to 42 

17,950 


59 to 68 

2,600 


48 to 56 

4,740 


70 to 80 

1,970 


82 to 90 

1,710 

59th to 33rd 

39 to 44 

2,760 ’ 

14th to 28th 

6 to 10 

37,500 

St' . 


• 

Sts . 

- 


51st LO 23rd 

67 to 77 

1,230 

28th to 59th 

20 to 27 

. 55,440 

Sts . 



Sts . 






33rd to 51sl 

51 to 56 

2,840 



. 

Sts . 

~ / 



0 / 

Operative Samples— 


23rd to 42nd 

Sts . 

3 

to 

6 

0 

42nd to Street 
Level 

6 

to 

8 

0 


a. Lexington Avenue line, Tuesday, 7 June 1966. 

b. Sampler was operated from time of entry into boarding station until exit from 
• destination station. 

c. Air sampling started at 0 minutes; agent package dropped at 0 + 2 minutes. 

d. ‘ Calculated on human inhalation rate of 10 liters of air per minute. 

e. Air samples collected by operative after drop of agent package. 










VLCULATED RESPIRATORY EXPOSURES, 

AY s t ATtovs, TEST I'lf./ (TJ3 

Inhaled Fer Minutel?/ at Indicated Subway Stations _ 

23rd St. 28th St. 33rd St. 42nd St. 51st St. 59th St. 


360 

370 

30 

430 



7, 330 

154,640 

5,690 

210 

. 


59,650 

154,480 

3,000 

7,640 



106,890 

128,000 

35,190 

9,640 



, 19,240 

49,410 

7,336 

9,570 



15,690 

31,540 

4,470 

4, 190 



1,490 

13,680 

2,240 

1,170 



2,260 


1 , no 

1,210 



1,450 

570 


80 

.0 

446 

95,510 

49,860 


0 

50 

110 

277,570 

86,890 


390 

30 

4,360 

123,830 

94,940 


4,930 

460 

1,440 

51,310 

40,346 


4,270 

610 

1,360 

27,130 

23,580 


3,440 

190 

780 

4,370 

3, 710 


1,040 

> / 

• 80 . 

1,920 


2,880 






ters of air per minute. 

containing B. subtllis dropped on uptown train roadbed between 
es. 


t 


> 




TABLE 4. CS^CALCUtATE!) RESPIRATORY EXPOSURES 
PERSONS RIDING SUBWAY TRAINS , TEST 1V£/ (U) 



Downtown Tra 

ins 

- 

Uptown Trains 


Rout & 

Sampling 
Period, 
minutes—^ 

Organisms t 
Inhaled 

Per Minute—' 

Routed ' 

-Sampling 

Period, 

minutes^' 

Organisms 

Inhaled 

Per MinutefL/ 



Express Train Riders 



Express Train Riders 


59th to 

14 th 

0 

to 7 

18,580 

14th to 

59th 

4 to 11 

66,070 

Sts. 


20 

to 27 

20,710 

Sts . 


18 to 25 

44,380 



34 

to 42 

7,310 



38 to 46 

6,520 



60 

to 67 

1, 170 



50 to 62 

4,950 

59th to 

42 nd 

40 

to 49 

2,380 

14th to 

42nd 

0 to 10 

16,090 

Sts . 





Sts . 




42nd to 

14th 

57 

to 66 

470 

42nd to 

59th 

22 to 28 

16,700 

Sts . 





Sts. 





Local Train Riders 



Local Train Riders 


59th to 

14 th 

0 

to 5 

110,080 

14th to 

59 th 

8 to 16 

105,070 

S ::: . 


27 

to 35 

27,400 

.Sts. 


17 to 27 

50,160 



35 

to 44 

9,070 



47 to 55 

10,600 



67 

to 76 

46, 660 


- 

56 to 66 

5,650 

59th to 

33rd 

49 

to 55 

2,100 

14th to 

28 th 

12 to 1-7 

55,300 

Sts . 




4 

Sts . 




33r o to 

23rd 

62 

to 69 

2, 150 

28th to 

59th 

24 to 34 

.21,750 

Sts. 





Sts . 









23rd to 

51st 

82 to 92 

1,650 






Sts . 

* 







* 


Operative Samples--/ 







23rd to 

42nd 

0 to 21/ 

310 






Sts . 









42nd to 

Street 

2 to 5 

770 






Level 


— 



' 









a. Lexington Avenue line, Thursday, 9 June 1966. 

b. Sampler was operated from time of entry into boarding station until exit from 
destination station. 

c. Air .sampling s.tarted at 0 minutes; agent package dropped at 0 + 3 minutes. 

d. Calculated on human inhalation rate of 10 liters of air per minute. 

e. Air samples collected by operative after drop of agent package. 

f. Control sample count was 1630. 

j ' /, 







TABLE 5CALCULATED'-RESPIRATORY EXPOSURES, 
PERSONS^ SUBWAY STATIONS, TEST II£/ (U) 


Subway 

Station 

Platform 

Sampling 

Period) 

minutes—^ 


Organisms 

Inhaled Per 

Minute^./ 

at Indicated 

Subway Stations 


14th St. 

18th St. 

23rd St. 

28th St. 

34th St. 

42nd St. 

50th St. 

59th St. 

U 

0 to 5 


170 

179,350 

9,850 

0 

0 



P 

5 to 10 


5, 600 

900,000 

42,280 

1,690 

1,730 



T 

10 to 15 


13,170 

275,000 

39, 660 

6,380 

2,930 



0 

w 

15 to 30 


5,290 

63,770 

i 

13,790 

6,300 

27, 690 



N 

30 to !&5 


2,440 

25,110 

4,590 

1,390 

760 




•O 

rr 

O 

o 

O 


1,810 

12,330 

1,350 

300 

400 


* 


75 to 90 


1,790 

7,330 

440 

40 

90 




120 to 135 

■ *- 


, 10,330 


140 

100 



D 

0 to 5 

0 

0 

3,700 

9,290 


0 

0 

'o .■' 

0 

5 to 10 

4,530 

64,67.0 

851,000 

25,550 


1,250 

o. > 

930 

W 

10 to 15 

7, 170 

64,670 

513,000 

44,060 


1,030 

0 

5,200 

N 

T 

15 to'30 

NS^ 

23,000 

122,530 

25,500 


2,010 

0 

4,480 

0 

30 to,45 

NS 

5,840 

22,530 

5,370 


380 

0 

' 1,850 

W 

45 to 60 

470 

3,540 

9,790 

1,350 


180 

0 

310 

, b \ 

N ' 75 to 90 

1 380 

2,420 

434 

370 


110 

110 ' 

NS 


120 to 135 

170 



. 250 




240 


a. Seventh Avenue line, Wednesday, 8 June 1966* 

b. Calculated on human inhalation rate of 10 liters of air per minute. 

c. Air sampling started at 0 minutes; package containing B. subtilis dropped on uptown train roadbed 
between 18th and 23rd Street Stations at 0 + 2 minutes. 

d. No sample, pump failure. 



TABLE CALCULATED RESPIRATORY EXPOSURES, 

PERSONS RIDING SUBWAY TRAINS, TEST 11*/ (U) 



Down t ovm Tra i nr. 



Uptown Trains 


b/ 

Sampling 

Period, 

Organisms 
Inhaled * 

' 

-Sa rapling 
Period, 

Organisms 
Inha led 


Route - minutes—/ Per Minute^ Routed/- - minutes^./ Per Minute—/ 


Express 

; Train 

i Riders 

Express 

Train 

Riders 

> 

72nd to 14th 

2 to 

10 

8,460 

14th to 72nd 

3 to 

12 

10,360 

Sts. 

24 to 

33 

3,030 

Sts . 

17 to 

25 

8,000 


43 to 

51 

970 


43 to 

52 

2,730 


61 to 

70 

680 


58 to 

67 

890 

72nd to 34th 

40 to 

51 

670 

14th to 42nd 

5 to 

13 

28,550 

Sts . 




Sts . 




34th to 14th 

63 to 

70 

790 

42nd to 72nd 

21 to 

27 

3,290 

Sts. 




Sts . 




Local 

Train 

Riders 

Loca 1 

Train Riders 


59th to 14th 

0 to 

12 

58,790 

14th to 59th 

6 to 

16 

73,580 

Sts. 

29 to 

38 

5,690 

Sts . 

23 to 

32 

12, 330 


52 to 

61 

1,180 


52 to 

60 

1,770 


68 to 

76 

840 


71 to 

80 

1,650 

59th to 34th 

35 to 

41 

930 

14th to 42nd 

7 to 

15 

53,Q80 

Sts. 




Sts. 




33rd to 23rd 

50 to 

55 

2,350 . 

42nd to 59th 

22 to 

26 

3,350 

St . . 




Sts . 




50th to 42nd 

72 to 

85 

60 

23rd to 50th 

63 to 

72 

•• 3,360 

Sts . 




Sts . 








. Operative Samples^/ 






18th to 34th 

0 to 

3 

170 





Sts . 








34th to Street 

3 to 

6 

150 





Level 




a. Seventh Avenue line, 

Wednesday, 8 

June 1966. 




b. Sampler was 

opera ted 

from time of 

entry into boarding station 

until 

exit from 

destination 

station. 






c. Air sampling started 

at 0 minutes: 

; agent pachage dropped at 0 

4- 2 minutes. 

d. Calculated < 

on human : 

inhalation rate of 10 liters of air 

' per minute. 


e. Air.samples 

collected by operative after drop of agent 

package. 



/ 
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TABLE 7 CALCULATE RESPIRATORY EXPOSURES, 

perscwsTn subway stations, TEST Illii/ (U) 


Station 

Sampling Period, 
mi nut es , k/ 

Organisms Inhaled 

Per Minuted 

Dow i,i l own Platform 

Upt own P’-‘form 

4th St. 

0 to 5 

4 . 



5 to 10 ‘ 



. 

10 to 30 




30 to 45 


670 


45 to 60 


710 


80 to 90 


260 

14th St. 

0 to 5 

30 

160 


5 to 10 

730 

500 


10 to 30 

2,090 

2,040 


30 to 45 

13,750 

5,930 

- 

45 to 60 

3,64 0 

4,220 


SO to 90 

460 

270 

23rd St.-/ 

0 to 5 

10,420 

2,760 


5 to 10 

10,180 

4,880 


10 to 30 

278,790 

205,880 

* 

30 to 45 

260,610 

115,569 


45 to 60 

16,570 

25,490 


80 to 90 

1,570 

1,530 

34th St. 

0 to 5 

0 

470 


5 to 10 

0 

3,370 


10 lo 30 

0 

2, 100 


30 to 45 

3 30 

7,620 


45 to 60 

690 

' 3,500 


80 to 90 . 

570 

230 

42nd St. 

0 to 5 

0 

41,540 


5 to 10 

no 

2,380 


10 to 30 

50 

880 

- 

30 to 45 

150 

.. .3,330 


45 to 60 

80 

1,490 


80 to 90 

40 

1,460 

50th St. 

0 to 5 

230 

27 


5 to 10 

- 220 

430 

- 

10 to 30 

3,300 

20 


30 to 45 

280 

440 


45 to 60 

330 

230 


80 to 90 

420 

80 


a. Eighth Avenue line, Thursday, 9 June 1966. 

b. Air Sampling began at 0 minutes. 

c. Calculated on human inhalation rate of 10 liters of air per 


minute. 

d. Target Station; dissemination of B. suht t 1 is from 0 to 45 minutes. 
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TABLE 8 CALCULATED RESP1RAT0RY EXPOSURES, 

PERSONS RIDING SUhV’AY TRAINS, TEST 11 lil/ (U) 



Rov. 

•mown Trains 



Uptown Trains 


Routed 


Sampling 

Period, 

Organisms t 
Inhaled 


Sampling 

Period, 

minutcsE^ 

Organisms 

Inhaled 


minutes —' 

Per Minutci!/ 

Routed - * 

Per Minute^ 


Express Train Riders 

% 

Express Train Riders ■ 

A2nd to 

4th 

22 to 27 

' 5,070 

4th to 42nd 

1 to 7 

3, 180 

Sts . 


68 to 71 

1,630 

Sts . 

40 to 45 

20,000. 


Local Train Riders 

Local Train Riders 

50th vo 

4 th 

0 to 9 

6,700 

4th to 50th 

2 to 10 

2,460 

Sts . 


25 to 33 

46 to 56 

72 to 80 

40,720 
8,470 

330 

Sts . 

24 to 31 

47 to 55 

66 to 74 

8,440 

5,890 

480 

42nd to 
St: . 

23rd 

0 to 7 

1,730 

14th to 23rd 
Sts . 

31 to 35 

7,400 

34th to 
St:;. 

23rd 

1 to 7 

2,840 

4th to 23rd 
Sts . 

33 to 39 

26,770 

23rd to 
Sts . 

4 th 

15 to 23 

15,900 

23rd to 34th 
Sts . 

45 to 49 

15,740 

23rd to 
Sts . 

14 th 

15 to 19 

9,-260 

23rd to 42nd 
Sts . 

46 to 55 

22,560 


a. Eighth Avenue line, Thursday, 9 June 1966. 

b. Sampler was operated from time of entry into boarding station until exit 
from destination station. 

c. Air sampling started at 0 minutes.. 

d. Calculated on human breathing rate'of 10 liters of air per minute. 
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TABLE 9.JE2*CALCUUT1vD,RESPIRATORY EXPOSURES, 
PERSONS IN SUBWAY STATIONS, TEST V£/ (U) 



Sampling 

I’cri od, 

Organisms Inhaled 

I’er Minuted 

Station 

minutes!!' 

Downlo '..mi Flat form 

Uptown Platform 

Christopher 

0 

to 

5 

1,620 

660 

St. 

• 5 

to 

15* 

3,070 

1,970 


15 

to 

30. 

2,950 

870 


. 30 

to 

45 

1,650 

870 


45 

to 

00 

1,750 

160 


80 

to 

90 

6,670 

50 

14th St. 

0 

to 

5 

5,990 

1,560 


5 

to 

15 

2,940 

3,800 


15 

to 

30 

15,800 

9,390 


30 

to 

45 

8,54 0 

3,720 


45 

to 

00 

6,050 

4,870 


80 

to 

90 

540 

190 

18th St.-^ 

0 

to 

5 

49,240 

23, 750 


5 

to 

15 

1,004, 110 

121,820 


15 

to 

30 

298,040 

487,670 


30 

to 

45 

101,960 

93,790 


45 

to 

60 

139,020 

2,830 


80 

to 

90 

3,940 

NS 

23rd St. 

0 

to 

5 

380 . 

730 


5 

to 

15 

2,720 

6,660 


15 

to 

30 

7,740 

16,250 


30 

to 

45 

7, no 

13,720 


45 

to 

60 

19,130 

18,830 


80 

to 

90 

1,830 

. 7,650 

28th St. 

0 

to 

5 

120 

320 


5 

to 

15 

1,520 

13,600 


15 

to 

30 

3,470 

4,740 


30 

to 

45 

4,080 

1,520 

.. 

45 

to 

60 

5,400 

4,260 

• 

80 

to 

90 

1,440 

-490 

34th St. 

0 

to 

5 

560 



5 

to 

15 

2,020 



15 

to 

30 

420 



30 

to 

45 

470 . 



45 

to 

60 

400 



80 

to 

90 

90 

- 

a. Seventh Avenue line, 

Friday, 

10 June 1966. ^ 

• 

b. Agent sampling started at 0 

minutes . 


c. Calculated 

on human 

inhalation rate of 10 liters 

of air per 


minute. 

d. Target station; dissemination of B. suht ilia from-0 to 45 
minutes. 




/ 

/ . 



v. 
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TABLE 10. ^7^CALCULATED RESPIRATORY EXPOSURES, 
PERSONS RIDING SUBWAY TRAINS, TEST V£/ (U) 



Downtown Trains 


Uptown Trains 


Routed 

Sampling . Organisms 

Period, Inhaled 

minutcs-S./ Per Minutcfl/ 

Routed/ 

Sampling 

Period, 

minutest/ 

Organisms 
• Inhaled 

Per Minute^/ 




Expres 

s Trai 

n Rider 

s 


Expres 

s Tra i 

n Riders 



34th 

t o 

14th 

4 

to 

7 

11,350 

14th to 

34 th 

17 

to 

20 

13 , 

790 

Str 

• 


32 

to 

35 

1,680 

Sts . 


43 

to 

46 

29, 

830 



Loca 1 

Tr 

ain 

Riders 



Loca 1 

Ti 

•a in 

i Riders 



34 Lh 

to 


3 

to 

9 

16,530 

Chris. 

to 

1 

to 

6 

14, 

550 

Chr 

i s . 


15 

to 

20 

53,500 

34 th 

Sts . 

19 

to 

25 

16 , 

,690 




35 

to 

41 

8, 790 



28 

to 

34 

17 , 

,610 




46 

to 

51 

.34,050 



50 

t o 

56 

11; 

,430 

28th 

to 

18 th 

0 

to 

3 

195,860 

18th to 

28th 

1 

to 

6 

19; 

, 580 

St ■ 

. 


15 

t o 

17 

15,670 

Sts . 







2 3rd 

to 

14th 

23 

to^ 

27 

56,64 0 

18th to 

23rd 

11 

to 

15 

803, 

,450 

Sts 







Sts . 







18th 

to 


28 

to 

35 

'67,030 

14th to 

18th 

35 

to 

40 

4 2, 

,010 

Chr 

is , 






Sts . 














Chris. 

to 

46 

to 

50 

. 28, 

,540 








18th 

Sts . 







a. Seventh Avenue line, Friday, 10 June 1966. 

b. Sampler was operated from time of *entry into boarding station until exit 
from destination station. 

c. Agent sampling started at 0 minutes. 

d. Calculated on human inhalation rate of 10 liters of air per minute. 
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.< APPENDIX D 

(U) TEST PERSONNEL AND EXCERPTS FROM THEIR REPORTS 

% 

1 f • 

A. TEST PERSONNEL * 

The following personnel participated in the tests: 


I 







B; REPORT EXCERPTS 

1. STA, Photographer: ... _ 

...Taking pictures in subway and outside of subway, in my opinion 
most people never noticed that anything unusual was going on. Some looked 
once and went on their way. I was asked by one man if I had taken any 
good pictures. I said yes and went on with my work. 

2. NEB, Station Sampler 

■ My sampling apparatus was a PD sampler'installed inside a fancy 
looking camera case with a shoulder strap...While riding to and from 
sampling sites, I noticed quite a few people observing this case. 


i 

i 


i 



i?~ - 
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The first 2 days at my sampling sites... people all seemed to be 
in a hurry...1 was able to walk off a short distance and exchange samplers 
without being noticed. The 3rd day...I noticed...a lady observing me 
exchange a sampler...but no questions asked. The 4th day a man watched 
me exchange a sampler... but... asked no questions. To my knowledge I did 
not see any person more than once at my sites the entire 4 days of operations 

3. •CMC, Station Sampler ' * v 

Test. 1 : Sitting on bench in 28tli Street Station a man also sat on 
bench...began to look at box sampler case...then asked me what was making 
so much noise. I answered ... the ... radio. Re seemed satisfied. A train 
came in and he caught it. 

Tu s t 3 : Workmen in station noticed me change sampler...but said 
nothing *.;.d kept walking. 

Te st 5 : Friday morning on a train...to our stations a man noticed 
the group...and asked where we got the cases. A companion replied at a 
hardware otore...the man got off before we did. 

Just before the end of the sixth sample a woman and a man...sat 
by me. She looked at my sampler... and asked what it was. He answered... that 
I was tal.'ng dust samples... trying to see how much dust...those workmen 
in the station...make. I kept reading my book. 

‘ Oil the whole, I do not think many people noticed the noise of the 
samplers or even the samplers. 

4. V.’kC, Train Sampler 

Testing procedures drew no attention or comments by anyone during 
the entire testing program. 

5. DHD, Station Sampler 

Most people showed only a- passive interest in the sampling procedure 
and asked no questions other than directions. However, the operator of a 
news stand noticed I had been in the station for an extended length of 
time and after 2 hours and 15 minutes called me over to find out where 
I wanted to go and to help me find the right train. On the fourth and 
fifth tests .1 observed many policemen watching the crowd and making notes, 

• 6. I.CD, Station Sampler • 

...Reports that he was not aware at any time‘that he had attracted 
the attention of any other person. 


i 

i 

! 




- c*>- ■* 
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7. REG, Train Recorder •' ■ 

I recorded train numbers and hygrometer readings in the subway 
stations without incident. 

* 

8. JAK, Station Sampler and Train Recorder 

No one asked questions and insofar as I observed no one was 
curious about any activity associated with the tests. When not engaged 
in recording car numbers or taking samples, I leaned against a post and 
read the newspaper. 

9. GWM, Station Sampler (Target Stations, Trials III and V) 

During the entire sampling there was no attention paid to myself 
or to ray sampling equipment. 

In respect to the trials in which agent was disseminated -through 
gratings...aerosol clouds were...momentarily visible in the station... 
when a train was leaving the station, the cloud was pulled down the tube 
after it...when one train was in the station, the cloud covered it... 
when the cloud engulfed people, they brushed their clothing, looked up 
at- lhe grating apron and walked on. 

.10. JCM, Station Sampler 

I was an air sampler operator stationed in subway stations during 
the five tests of the New York Subway system in June 1966. I used a Mighty 
Mite Air Sampler, a Humidity-Temperature meter, and in one test I monitored 
incoming and outgoing trains every few minutes. During all operations 
I had a Mighty Mite Air Sampler at -my side. 

At no time was I, to the best of my knowledge, under surveillance, 
or observed with any suspicion. Nor was I ever approached, 

• 11. 1AR, Agent Dissemination Operative 

Dissemination - no suspicion of any kind was detected during 
drop portion. 

..Sampling - No suspicious visual inspection or questions caused 

by sampling. ' 

My only contact with anyone was to answer questions of the type 

normally associated with transients, i.e., direction, time, etc. 

/ 

i A 

/ 

i 






12, llKS, Station Sampler 


No questions other than requests for directions to various stations. 

* % 

Some interest directed toward Mighty Mite, .but no questions. One 
elderly lady appeared, to follow me in Times Square Station but after a 
few minutes of walking down station and back up again, she got on the train 
and left. 


At first sampling station (51st St.) while inserting Wagner sampler 
and turning Mighty Mite on, a man sitting on bench beside me leaned over 
and looked into case. No comment made; I looked at him as if to indicate 
he should mind his own business and he looked away. 


13, TVS, Station Sampler 

I was stopped by a police officer on the first day en route to my 
station, because. I had a cigarette in my mouth. 

Officer: Don’t you know that you are not supposed to smoke in 

the subway? 

Answer: No. 


Officer: Where are you from? 

Answer: Maryland. - 

Officer: Let me see some identification. 


I had left all my identification papers*at the hotel, and the only thing I 
had was the letter, so I showed him that. The officer looked at the heading 
and said you are not supposed to smoke on any public transportation. I 
said thank you and was on my way. 

There were people who gave you the once-over or wanted to talk, but 
I went through the watch and writing act. That seemed to satisfy their 
curiosity, arid I was too busy for conversation. 


The people of the big city are moving too fast to see what is going 
on about them, and those that give you the once-over are satisfied as long 
as it looked legal on the surface. 

14. LMT, Station Sampler 

First Day : One policeman was sect on local and^ne policeman on 
express platforms during the*first 45 minutes of sampling. Th<r policeman 
on the express platform observed me closely several times, but said nothing. 





Remaini ng Days : No untoward events occurred. Because of the no 
.loitering law, 1 made it a point to be active in sampling, sitting down on 
a bench for about 30 minutes only during the last test. I found -it helpful 
to leave the sampling area for a change of scenery during the break before 
the last samples were taken. 

• ' 15. WBW, Station Sampler - 

Tuesday : Assigned to Grand Central Station with Mighty Mite. 

Learned several things, such as: 

Turn sampler on/off while train is approaching. This kills 
the noise of sampler and people are watching the train anyway. 

Stay on empty side of platform as though waiting for train; 
les.i conspicuous. 

Become engrossed in newspaper or walk away when anyone shows 
interest in what you are doing. Saw several people look at Mighty Mite 
but no one questioned me. 

Wednesda y: Stayed around so long a conductor asked me if there 

was a particular train I was looking for. Mighty Mite was working at 
thv: time. I tola him that I was trying to become familiar with the subway 
syr-tem, as the night before I had to ask three people how to get out 
to Shea Stadium, lie gave me a map of the subway system, for which I 
thanked him without telling him I had one just like it in my pocket. 

Thursday : While riding train to 23rd St Station, a man asked 
me where I got the nice little plastic case (The Mighty Mite)-. 1 told 
him all the hardware stores over town had them. He is going to buy one. 

No further interest shown in me or the operation. 

16. GCY, Train Sampler/Agent Dissemination (Agent) 

During the sampling phase no one at any time questioned or even 
gave a second look to observe any of my actions necessary to sampler 
operatibn. , 

During the dissemination phase, it was necessary to time the 
aerosol release carefully so as not. to alert pedestrians in the vicinity. 
Reasonable care here completely eliminated any undue notice by people 
on the street. 





